Introduction
0.1 kg. Height was measured to the nearest 0.1 cm using the Seca balance with a height attachment. Body mass index (weight/height 2 ) was calculated for each subject. In this study, BMI cut-off points used to classify subjects as underweight, normal weight, overweight and obese were: < 18.5, 18.5-24.9, 25.0-29.9 and ≥ 30, respectively. 14 Waist and hip circumference was measured with a flexible tape. The waist circumference was measured between the costal margin and iliac crest, while the hip circumference was measured at the widest part of the hip. Waist-to-hip ratio was also calculated for each subject. Men with a WHR greater than 0.95 and women with a WHR greater than 0.85 indicates an increased risk of developing cardiovascular disease. 15 Food intake evaluation Subjects were given a food diary to record all foods and drinks consumed for 3 days (2 week days and 1 week-end day). Subjects were given a briefing on how to record their food intake. They were requested to estimate the foods they consumed based on household measurement such as cups, plates, tablespoons, etc. The energy and selected nutrient content of the food intake was calculated using a computer package based on the Malaysian Food Composition Table. 16 The cholesterol content was calculated based on the new edition of the Malaysian Food Composition Table. 17 The energy and nutrient intake were compared with the Malaysian recommended dietary allowance for adequacy. 18 Cholesterol and triglyceride assessment Blood cholesterol and triglyceride measurements were carried out after the food intake assessment. Subjects were requested to fast overnight before a blood sample from a finger prick was taken first thing in the morning before breakfast. Blood was drawn (32 µL) using a heparinized capillary tube. The blood samples were dropped onto test strips for cholesterol and triglyceride and analysed immediately with the Reflotron analyser (Boehringer; Mannheim, Germany).
Birthweight data
Birthweight data of the subjects were obtained from those birth certificates on which it was recorded. For subjects whose birthweight was not recorded on the birth certificate, the birthweight was provided from a proxy, usually their mothers.
Statistical analysis
Results were presented as mean ± standard deviation. The paired t-test was used to evaluate differences between gender for anthropometric, food intake, blood cholesterol and blood triglyceride measurements. Correlation analysis was carried out to determine the relationship between blood parameters and birthweight. A difference of P < 0.05 was accepted as significant.
Results and discussion
The anthropometric measurements of the subjects are described in Table 1 . The mean age of men and women was 21.9 ± 1.7 years and 21.8 ± 1.5 years, respectively. The mean weight and mean height of the men was significantly higher than that of the women. The mean BMI measurements for men (21.4 ± 3.3) and women (20.0 ± 2.0) were within the desirable weight range. Mean WHR was 0.81 ± 0.05 for men and 0.72 ± 0.03 for women. There was a significant difference between gender for BMI and WHR. The distribution of subjects according to BMI classification is shown in Table 2 .
Anthropometric parameters measured such as BMI and WHR index indicated that the majority of subjects had normal weight and a low risk of developing heart disease. Based on BMI classification, 28% of men and 39% of women were classified as underweight. However, 11% of men and 2% of women were categorized as overweight while 2% of men were obese. An earlier study carried out among young Chinese adults showed a higher prevalence of underweight (43% among men and 60% among women), however, there was zero prevalence of overweight and obesity. 19 An increasing prevalence of obesity was reported by Ismail et al. 20 who studied adults between the ages 18-60 years from the three main ethnic groups in Malaysia, that is Malay, Chinese and Indian. This could suggest that the Malaysian community is moving towards a nutritional trend whereby there is an increase in BMI. However in this study, subjects were students and in the younger age group (19-25 year olds). Underweight was more an apparent problem than overweight. Another study by Ismail 21 showed similar findings, whereby underweight subjects in his study also consisted mainly of university students between 20 and 24 years old. Table 3 shows the energy and nutrient intakes of subjects according to gender. There is a significant difference in energy and all the nutrients between men and women. The mean cholesterol intake of both men (278 ± 109 mg) and women (207 ± mg) were within the acceptable level of intake of 300 mg per day. 22 Comparison of energy and selected nutrient intake with the Malaysian RDA are shown in Table  4 for men and Table 5 for women. 86% men and 91% women did not meet the recommended energy intake. Nutrients which were deficient in at least a third of women were calcium, iron, vitamin A and niacin. About 10% men and women were lacking in their intake of thiamin and riboflavin.
The results from the food intake assessment showed that generally food consumption in men was better than in women, whereby the intake of most nutrients in men met the recommended daily allowance compared with the women. Mean intake of energy for men and women were 8841 ± 1756 kJ and 6426 ± 1567 kJ, respectively, which were lower than the recommended energy intake for Malaysia. These energy intakes were comparable with other studies among young adults. 5, 6, 23 The inadequate energy intake among Malaysian young adults should be of concern as low energy intake in the diet could cause poor intake of other essential nutrients in the diet.
This study was not the first study to show inadequate intake of energy in both men and women and insufficient iron and calcium, especially in women. Inadequate iron and calcium intake were also demonstrated by studies among university students and adults, 5,23,24 adolescents 25 and the elderly. 3 A possible reason for the inadequate intake of these nutrients was due to the poor consumption of foods which were rich sources of these nutrients. Furthermore, the energy intake of most subjects did not meet the suggested requirement, indicating poor intake of foods in general. The low energy intake of subjects in the study could be contributed to by the habit of not consuming three main meals per day. A fraction of the subjects did not take breakfast, citing lack of time as the main reason for skipping breakfast.
The results of blood cholesterol and triglyceride levels are described in Table 6 . The mean blood cholesterol levels in men and women were 3.88 ± 0.76 mmol/L and 3.87 ± 0.95 mmol/L, respectively. The mean blood triglyceride level was higher in men (1.08 ± 0.33 mmol/L) than women (0.99 ± 0.29 mmol/L), although this difference is not significant. Comparison of these two blood parameters with the reference levels indicates that the mean blood triglyceride and mean blood cholesterol levels in both genders were within the normal range.
The mean cholesterol intake of the subjects was below 300 mg, thus meeting the recommended intake as suggested by the National Cholesterol Education in Program (NCEP). 22 However, 38% of men and 15% of women consumed more than 300 mg cholesterol per day. This higher intake of cholesterol in some of the subjects was due to the intake of moon cake, of which some varieties had duck eggs as one of the ingredients. Duck eggs, especially the yolk, have a high cholesterol content. 17 The food record collection data coincided with the moon cake festival, which is a festival celebrated by the Chinese community. Main sources of cholesterol in the diet of the subjects included eggs, pork, chicken, anchovies, fried noodles and chao kway teow. However the cholesterol level in the blood was found to be within the acceptable level recommended by NCEP. 22 The cholesterol intake and blood cholesterol agreed well with those of Zawiah and Sitti. 19 However comparison of blood cholesterol between different community groups indicated that generally young adults exhibited a lower cholesterol level in the blood. [26] [27] [28] Only the Malaysian Aborigine demonstrated a lower blood cholesterol level than these young adults. This could be attributed to the different physical activity level, lifestyle and food habits of the Aborigine. Relationship between birthweight and blood cholesterol and triglyceride levels Table 7 tabulates the mean cholesterol and triglyceride levels in blood according to birthweights. The general trend shows that adults who have a lower birthweight have higher blood cholesterol and triglyceride levels than those adults who have a heavier birthweight. This general trend is not observed with BMI and WHR. The correlation between birthweight and blood cholesterol, triglyceride, BMI and WHR are weak, that is, between -0.13-0.08 (Table 8) . This study also explored the relationship between birthweight and blood parameters, namely cholesterol and triglyceride, in these young adults. The results showed that blood cholesterol level, blood triglyceride level, BMI and WHR was negatively correlated with birthweight. The increase in birthweight was correlated with a decrease in blood cholesterol level, blood triglyceride level, BMR and WHR when the individual reached adulthood. The birthweight of the subjects were categorized into three weight categories; < 2.5 kg (low birthweight), 2.5-3.5 kg (normal birthweight), and > 3.5 kg (high birthweight). The mean blood cholesterol and triglyceride levels, BMR, and WHR decreased, though not significantly, as the birthweight category increased. Preliminary data from a similar study among young Malay adults showed similar results. 23 This relationship has been shown by a cohort study in United Kingdom. 9 Many other studies have indicated the relationship between lower birthweight and increased prevalence of diabetes and impaired glucose tolerance as the individuals reached adulthood. [29] [30] [31] For the present study no relationship was observed between birthweight and biochemical indicators such as blood cholesterol and triglyceride, probably due to the small sample size.
Studies investigating the relationship between birthweight and adult diseases such as hypertension, diabetes and cardiovascular diseases were a new area of research in Malaysia. This study attempted to collect birthweight data and relate this data to biochemical indicators such as blood cholesterol and triglyceride in adulthood. In Malaysia, birthweights were first recorded on birth certificate from the late 1970s. There was difficulty in determining the birthweight for most of our subjects. Only some of the birthweight data were obtained from birth certificates. For those subjects without reported birthweights on their birth certificates, a proxy (usually the subject's mother) was used to give the birthweight. This might question the reliability of the birth data. However, the birthweight from 73% of the subjects was obtained. The 73% represents all the birthweights collected, including by proxy.
Conclusion
In conclusion, this study reported that a majority of young adults were deficient in their energy intake, also shown by the high prevalence of underweight among men (28%) and women (39%). These adults were also lacking in calcium, iron, niacin and vitamin A, especially among women. Cholesterol intake was within the recommendation. Although this was a preliminary study attempting to explore the relationship between birthweight and adult diseases, the results demonstrated a trend whereby adults who were born with a lower birthweight had a tendency to show higher blood cholesterol and triglyceride levels. More studies are required to gather the birthweight data of adults and further investigate the relationship between birthweight and adult diseases. 
